Psorospermum androsaemifolium BAKER, an endemic plant from Madagascar, locally known as "Tsifady", "Harongampanihy", "Fanerana" or "Hazomafaika" belongs to the Clusiaceae family.
Flavonoid Glycosides and Other Constituents of Psorospermum androsaemifolium BAKER (Clusiaceae)
.32 assigned to the rhamnopyranosyl residue and the signal at d 5.42 was assigned to the anomeric proton. These data were carried out in AntiBase 5) and the compound 1a was easily identified as acanthophorin B (1a) or quercetin-3-O-a-L-fucopyranoside. The 1 H-and 13 C-NMR spectra of compounds 1 and 1a were nearly superimposable. The only significant difference being the absence of the peaks of rhamnopyranosyl-residue moiety in compound 1.
Compound 1b was isolated as yellow powder in fraction B and showed on ESI-HR-MS an [MϩH] ϩ peak corresponding to the molecular formula C 27 H 25 O 13 . The 13 C/attached proton test (APT) NMR spectrum showed 27 carbon signals consistent with one methyl, thirteen methine and thirteen quaternary carbon signals.
The 6) The anomeric proton appeared as doublet at d 5.40 (Jϭ3.4 Hz), implying the a-configuration of the rhamnose. 7) In the aromatic region, an AB system at d 6. 6 .91 (1H, d, Jϭ1.9 Hz) were also observed. The comparison of this data with compound 1a showed an additional 2,4-dihydroxybenzene which was connected at the position 3Ј of acanthophorin B according to the HMBC correlation (Fig.  1) . The peak at m/z 109 in EI-MS also supported the presence of this moiety. The analysis of all these data compared to those of acanthophorin B led to the conclusion that compound 1b was 3Ј-(2Љ,4Љ-dihydroxybenzyloxy)acanthophorin B or 3Ј-(2Љ,4Љ-dihydroxybenzyloxy)quercetin-3-O-a-L-fucopyranoside isolated and described here for the first time.
Compound 2 was isolated as yellow powder in fraction C eluted with hexane/ethyl acetate (5 : 2). The (ϩ)-ESI-HR mass spectrum indicated a pseudomolecular ion [MϩH] ϩ at m/z 469.40921, corresponding to the molecular formula C 21 (Fig. 2) , correlations between the H-a signal and carbons 1, 1Ј, 1ЈЈ and CϭO, between the H-b signal and carbons 2Ј, 6Ј and CϭO, between the H-1ЈЈ and carbons 2ЈЈ, 5ЈЈ and C-a as well as the close similarity with the shifts of a,b,2Ј,3,4,4Ј,5,6Ј-octahydroxydihydrochalcone 10) indicated that compound 2 was b,2,3Ј,4,4Ј,6-hexahydroxy-a-(a-Lrhamnopyranosyl)dihydrochalcone, which is described here for the first time.
The acetylation of 1b afforded compounds 1c and 5. Their structures were confirmed by EI, ESI-HR-MS, IR and 1 Hand 13 C-NMR spectra (see Experimental). The antifungal and antibacterial activities of all the compounds isolated from this plant were determined using the agar diffusion method with 6 mm paper disks loaded with 40 mg of each compound. Compounds 1, 1a and 1b showed activities against Bacillus subtilis (11, 13, 14 mm inhibition diameter), Staphylococcus aureus (12, 17, 15 mm), Streptomyces viridochromogenes (Tü 57) (15, 16, 20 mm) , and Escherichia coli (12, 10, 11 mm), respectively. b,2,3Ј,4,4Ј,6-Hexahydroxy-a-(a-L-rhamnopyranosyl)dihydrochalcone (2) showed weak activities against Mucor miehi (13 mm), and Escherichia coli (11 mm). Vismiaquinone (4) was weakly active against Candida albicans (14 mm) and hentriacontane was weakly active against Staphylococcus aureus (13 mm). a-(3) and b-Amyrine (3a) showed weak activity against Bacillus subtilis (12, 13 mm) and Candida albicans (14, 11 mm), respectively.
Experimental
Materials and Methods NMR spectra were measured on Varian Unity 300 (300.145 MHz) and Varian Inova 500 (499.876 MHz) spectrometers. ESI mass spectra were recorded on a Finnigan LCQ with quaternary pump Rheos 4000 (Flux Instrument). ESI HR mass spectra were recorded on a Bruker FTICR 4.7 T mass spectrometer. EI mass spectra were recorded on a Finnigan MAT 95 spectrometer (70 eV) with perfluorkerosene as a reference substance for HR-EI-MS. IR spectra were recorded on a Perkin-Elmer 1600 Series FT-IR spectrometer from films. Flash chromatography was carried out on silica gel (230-400 mesh). Rf values were measured on Polygram SIL G/UV254 (Macherey-Nagel & Co.) and melting and decomposition points were measured with the melting point apparatus of Electrothermal and were not corrected.
Plant Material The leaves of Psorospermum androsaemifolium BAKER were collected in April 2005 in the eastern rain forest of Madagascar. The plant was authenticated at the botanical and zoological park of Tsimbazaza Antananarivo Madagascar where a voucher specimen is deposited.
Hydrolysis Experiments Acid hydrolysis of 1b (4.0 mg) was performed using 1% aq. HCl at 95°C for 120 min and usual workup afforded quercetin (1, 1.5 mg) and rhamnose (1 mg). For rhamnose detection, the final aqueous acidic mixture was extracted with mixture of ethyl acetate, then the aqueous layer was neutralized for determination of the released sugar moiety using silica gel plates with EtOAc-H 2 O (3 : 1), giving Rf value of 0.7. Anisaldehyde/sulphuric acid was employed as a spray for colour (brown) detection of the rhamnose-sugar.
Extraction and Isolation Air dried powdered leaves of Psorospermum androsaemifolium (400 g) was extracted with MeOH at room temperature during 48 h. After removing the solvent by evaporation under reduced pressure, the crude extract (67 g) was chromatographed on silica gel using hexane/ethyl acetate in increasing polarity. A total of three main fractions [A-C] were collected and evaluated for their antimicrobial activity in vitro. All these fractions showed no antimicrobial activity.
Fraction A (5.0 g) eluted with CH 2 Cl 2 -MeOH in increasing polarity using PTLC and Sephadex LH-20 for purification yielded quercetin (1, 2.7 mg), 11) acanthophorin B (1a, 13.4 mg) and vismiaquinone (4, 15.0 mg). 12) Fraction B (13.0 g) was chromatographed on silica gel and eluted with a mixture of hexane/ethyl acetate in increasing polarity to yield 3Ј-(2Љ,4Љ-dihydroxybenzyloxy)acanthophorin B (1b, 20.3 mg), a-(3, 7.1 mg) and bamyrine (3a, 3.4 mg). 13) Fraction C (17.0 g) was chromatographed on silica gel and eluted using hexane/ethyl acetate. A total of 35 fractions (of ca. 300 ml each) were collected and combined on the basis of TLC analysis leading to two main series I-II. Series I (4 g) [fractions [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] was eluted with a mixture of hexane/ethyl acetate (5 : 2) to deliver b,2,3Ј,4,4Ј,6-hexahydroxy-a-(a-Lrhamnopyranosyl)dihydrochalcone (2, 2.4 mg). Series II (1.5 g) [fractions 17-35] was column chromatographed on silica gel and eluted with CH 2 Cl 2 -MeOH (3 : 1) to yield 12-hentriacontanol (1.9 mg) 14) and hentriacontane (4.7 mg). (1H, m, H-5Љ), 1.19 (3H, br d, H-6Љ ). The test substances were dissolved in chloroform/methanol (87 : 13) azeotrope and paper disks (f 6 mm) were impregnated with each 40 mg pro disk using a 100 ml syringe, dried for 1 h under sterile conditions and placed on the pre-made agar test plates. Plates with bacteria and fungi were kept in an incubator at 37°C for 12 h, micro algae plates were kept for 3 d at room temperature in a day light incubator. The diameter of inhibition zones was measured.
